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ÅApplication trends and economics in our ecosystem are driving increasing 

demand for processing power, high-speed memory, and low-cost storage, 

fueling the continuation of Mooreôs law  

Overview 

Industry trends 

Strategic 

priorities 

ÅAs a result, our strategic priorities are: EUV industrialization,  DUV 

competitiveness, leadership in Holistic lithography  and EUV extension with High 

NA 

Lithography 

Roadmap 
ÅWe have underpinned our priorities with a detailed product roadmap 
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ÅContinuation of Mooreôs law will be supported by improving patterning solutions, 

achieving fast yield ramp-up, to realize attractive economics 

Semiconductor 

impact 
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The world before 1965 was already on a Mooreôs like law  
é computing speed/ú had been doubling every 2 years for 65 years 
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When ASML started Mooreôs law was effective for 84 yrs 
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Today Mooreôs law is effective for 116 years 

  

10-4 

10-2 

0 

102 

104 

106 

108 

1010 

1012 

1014 

1016 

C
a

lc
u

la
ti
o

n
s
 p

e
r 

s
e

c
o

n
d

 p
e

r 
$

1
0

0
0

 

        

Analytical engine 

Hollerith tabulator 

IBM tabulator 

National ELLIS 3000 

Bell Calculator model 1 

Colossus 

IBM SSEC 

UNIVAC 

IBM 704 

DEC POP-1 

IBM 1130 

DEC POP-10 

Apple II 
IBM PC 

Altair 8800 

IBM AT-80266 

ASML is founded Mooreôs Law 

Compaq Deskpro 386 

Pentium 

Pentium II 

Pentium III 

Pentium IV Core 2 duo 

Core i7 quad 

today 

Pentium G4400 

Core i3 

AMD A8 

Source: Ray Kurzweil 



1900 1905 1910 1915 1920 1925 1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

October 31, 2016 

Slide 6 

Public 

Can exponential curves continue forever? 
Mooreôs Law is likely not slowing down as long as new ideaôs  
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today 
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1 nm 
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ASML is founded Mooreôs Law 

Compaq Deskpro 386 

Pentium 
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Quantum? 
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Long term multi-decade device roadmap 
Substantial performance gain next to the impact of geometric scaling 

FPGA 2.0 

Source: John Kelly III, IBM, December 2015 
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eDRAM 

3D 

Photonics 

PCM-SCM 

Base CMOS 

geometric 

scaling 

2012 2017 2022 2032 

FINFET 

eMRAM 

Carbon Nanotube 

Neuromorphic Computing 

Gate All Around 

Every scaling innovation 

multiplies the value provided 

by our geometric scaling 

Q1 

Q2 

Q3 

Quantum Computing 

1 nm transistors 



Application trends in our industry 
drive continued demand for Mooreôs Law 

édrive a reinforcing cycle of data creation, 

transmission, storage and processingé 

Ultrafast & high-band-width 

network infrastructure 

Very high volumes of low-

cost semicon devices 

Explosion of high-

performance storage 

capacity 

Massive computing power 

and performance memory  

in-cloud and in-vehicle 

Industry trends towards 2020 and beyond 

50B connected Internet of Things devices ï 

needing low-cost devices and generating 

large data volumes requiring storage and 

processing 

89 million connected cars on the road of 

which 6 million self-driving ï generating and 

processing >1 GB of data per second each 

250 million personal health wearables and 

connected pharmaceuticals for health data 

collection 

Explosion of (mostly unstructured) data, 

growing to >40 Zetabytes from 5 Zetabytes 

today 

édriving 

demand for  

both low-cost 

and high 

performance 

semiconductor 

products in both 

memory and 

logic 

éenabled by the 

continuation of 

Mooreôs lawé 

éwhich 

underpinned by 

an ecosystem  

with combined 

profits of 

>290B$ 

Source: McKinsey, ASML 
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Geometrical scaling critical in support of Mooreôs law 
now enabled trough 4 engines of innovations 

Source: IMEC, customers 
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Todayôs memory architecture Future vision 

DRAM 

SSD 

HDD 

DRAM 

Storage class 

memory 

SSD 

HDD 

Circuit scaling 

System-on-chip and advanced packaging 

Device scaling 

New devices and materials  

Architecture scaling 

Solution optimization  

Geometric scaling 

2D shrink through patterning 

System in Package  (SiP) 

Die 1 

Die 2 

SAW 

Filter 
Die 4 

Die 3 

MFMS 

Die 1 

Die 2 Die 3 

SAW 

Filter 

MFMS 

Die 4 

Die 3 
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Logic device and shrink roadmap 
New devices for 5 nm and beyond are demonstrated to work 

Source: IMEC 
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Nanowire device structure 

enables further reduction of 

gate lengths 

Scaling of devices is enabled 

by materials innovation: 

ÅHigh-K 

Å III-V 
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Gate length, ɛm 

Planar 

32 nm 

FinFET 

14 nm 

Horizontal  

Nanowire 

5 nm 

Vertical  

Nanowire 

~2.5 nm          ~ 1 nm 

>2025 

One nanometer 

transistor, UC Berkeley 
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Large innovation ongoing in memory, 
driving continued litho demand 
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NAND 

DRAM 

STT-MRAM 

Storage 

Storage-class 

memory 

Working 

memory 

Cost ($/GB) 

X-Point 

Hard disk  

     drive 

Non-volatile 

Volatile 

SRAM 

Source: Western Digital  

NAND displacing hard disks,   

3D NAND displacing 2D NAND, 

significant integration challenges 

Storage class 

memory filling gap 

between working 

memory and storage 

1 Alternative technologies (e.g., CBRAM, PCRAM) likely high litho volume and performance 

DRAM 

challenges in   

shrink and cost 

reduction 
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Solid state replacing high performance disk memory 
And new memory technologies to drive the overall performance 

Source: Will Akin, Micron, Short Course, IEEE IMW  may 2016 

R
e
la

ti
v
e
 d

a
ta

 v
o
lu

m
e

 


